Intact nociception-induced neuroplasticity in transgenic mice deficient in neuronal nitric oxide synthase.
Nitric oxide is thought to play an important role in multiple forms of use-dependent synaptic plasticity, including that which follows noxious peripheral stimulation. This suggests that development of nociception-induced neuroplasticity should be impaired in transgenic animals lacking the neuronal form of nitric oxide synthase. We used the formalin model of nociception to test this hypothesis in wild-type and nitric oxide synthase knockout mice. Formalin-induced nociceptive behavior was intact in the knockout mice. Furthermore, administration of a nitric oxide synthase inhibitor blocked nociception-induced neuroplasticity in wild-type mice but had no effect in the knockouts, whereas inhalation of the gaseous analgesic nitrous oxide attenuated development of neuroplastic changes in both phenotypes. These data indicate that nitric oxide is sufficient but not essential for development of nociception-induced neuroplasticity.